INTRODUCTION
Implant placement for the replacement of missing teeth is the state of the art at present times. With advent in implant technology and increase in implant placement, knowledge and understanding of biology is essential to ensure osseointegration of implants. An understanding of the biology of perimplant tissues is imperative for overall success in dental rehabilitation of a potential patient for fixture supported prosthesis. The accepted criteria for successful osseointegration of implants (1,2) are as follows: I) dental implants should not be mobile and no periimplant radiolucencies should be evident in radiographs 2) alveolar bone loss should not exceed O.2mm annually after the first year and there should be no infection, paraesthesia or other implant related neuropathy. The present clinical approach in dental implantology is focused on endosseous implants. These implants are artificial inorganic tooth substitutes exogenously introduced into an endogenous receptor site with the expectation that the surrounding tissue will adapt to them physiologically allowing function during mastication. This adaptation of the surrounding tissue to the implants results in an implant-tissue (I-T) interface (Fig 1) which comprises: I) Bone 2) Supracrestal/subepithelial connective tissue.
3) Epthelial attachment with or without gingival sulcus and a junctional epithelium. The development and maintenance of viable I-T interface is of paramount importance in the determination of clinical success in implant dentistry. Early studies on this interface were mainly by Albrektsson(3,4), Schroeder(S) and Listgarten(6) . It is to be noted that cementum progenitor cells are missing in this interface, hence precluding the development of a functional periodontal ligament (PL). As a consequence, implants do not have the same mobility as natural teeth which have the periodontalligament(PL) that act as a "shock absorbing element" on application of a load. The absence of the PL precludes the ability of the implant fixtures to absorb any excessive loading. However recent studies have shown formation of PL around the surface of implants when progenitor cells from PL of a residual root tip was left in close contact with an implant surface (7) . The ultimate goal in implant research is to establish a biologically comparable I-T interface so that load distribution on an implant will be closer to physiological stresses on the sUITounding bone.
Postoperative Bone Tissue Response Bone is highly cellular and vascular. A predictable outcome of bone implant complex is achieved when the fixture site in bone is congruent with implant fixture anatomy. During surgical implant placement, a wound is created and thus understanding of wound healing and cellular response is essential for predictable results.
On insertion of an implant into the jaw bone, a necrotic a border zone results (Fig 2) . The width of this zone around the implant depends on two main factors i.e. the frictional heat generated at surgery and the degree of vascular perfusion. It is therefore essential that the created implant site should be well irrigated during surgical placement. The possibility of implant failure would also be high in irradiated bone where vascular perfusion is compromised. Bone tissue may react to necrosis in the border zone in 2 different ways (8,9): I) with fibrous tissue formation when severe trauma in physical, thermal, chemical or other forms is inflicted. This remains as a sheath of non-mineralised connective tissue (Fig 3) . 2) healing with complete replacement with new bone resulting in osseointegration (Fig 4) . Bone condensation occurs around an implant device when adequate bone response prevails. The repair of the necrotic border zone depends on the coupled osteoclastosteoblast creeping action known as creeping substitution. Hence stages in the bone growth include: I) Dense vascular ingrowth 2) Woven bone or callus formation with the osteogenic front moving 25-50 mm per day. 3) Replacement by mature lamellar bone.
Remodelling of the anchoring bone follows with gradual functional adaptation.
The modelling and remodelling of perimplant bone may be categorised into 3 partly overlapping 
Epithelial Attachment
The epithelial contact around implants is similar to that with cavity (Fig 5) . There exist a distinct region of supracrestal fibres running parallel with the long axis of implant abutment in an apico-coronal direction (6) in smooth implant surfaces. Fibroblasts were observed to orientate at acute angle to the implant surface. In rough surface implants e.g. titanium plasma coated implants, the supracrestal fibres were orientated in a more perpendicular arrangement, almost mimicking insertion of functionally oriented dentogingival fibres. Fibroblasts here were found to be at right angles to the fixture surface. (18) . This is close to the concept of biologic width seen in natural teeth.
Where the implant penetrates through nonkeratinised alveolar mucosa, parallel fibre orientation is seen. Significance of this for the longevity of the implant is not fully elucidated. However it has been noted that quality of tissue at the perimucosal region has little effect on the clinical indices. Lack of keratinized gingiva around implants did not result in higher gingival and bleeding indices or increased pocket depths (19) . Parallel running supracrestal connective tissue fibres splice with circumferentially oriented fibres resulting in the formation of a mechanical cuff which provides an effective structural and functional seal. Coronal to the supracrestal fibres, in the area adjacent to the junctional epithelium, some inflammatory cell infiltrate is found. Apical to this junctional epithelium the tissues are free from inflammatory infiltrate in a healthy situation. stages (10). First, the healing phase, during which new bone forms close to the immobile resting implant. This phase lasts about 3 months and osteointegration is established. When the implant is exposed to masticatory forces, the remodelling phase which occurs over a 12 to 18 months period takes place. Newly formed bone remodels according to the magnitude, direction and frequency of the applied load. Finally the steady phase is established after about 18 months when balance is achieved between the forces acting on the implant and the remodelling capacities of the anchoring bone. Although healing as described above occurs in the majority of cases, potential factors exist which may contribute to failure in osseointegration as follows: I. Traumatising surgery during implant placement may result in frictional heat and this heat will contribute to the necrosis of cells thereby resulting in soft tissue anchorage (II).
Preoperative irradiation may impair healing (10).
However the negative influence decreases with time (12,13). 3. Medical health status e.g. Rheumatoid arthritis which produces a low healing potential. 4. Implant movements particularly in premature loading causing the development of a fibrous tissue interface (8) .
Bone Implant Interface
Optimal healing after implant placement reveals intimate contact with bone at the implant interface. All features of ankylosis known as osseointegration are noted. This intelt'ace has been investigated using histological sections, scanning election microscopy (SEM) and transmission election microscopy (TEM).
The undecalcified ground sections show the surface coverage around titanium implants by cortical bone consist upto 90% mineralised lamellar bone. Where cancellous bone is found, such contact is for about 50% of the implant surface with the remaining surface being in direct contact with nonmineralised bone marrow, consisting of unmineralised collagen fibres, connective tissue cells and proteinaceous matrix. A very narrow intelface layer of 1-10 microns of proteoglycans and glycosaminoglycans is present over the titanium implant surface (14) . In the modelling and remodelling of perimplant bone after occlusal loading the ankylotic contact is more intimate and the bone is denser.
Under scanning electron microscope (SEM) and transmission electron microscope (TEM) , osteoblasts are found directly on the implant interface and osteocytes in lacunae close to the implant surface (15, 16) indicating the biocompatibility of titanium. A 200-400A thick proteoglycan coat is also found adjacent to the surface in titanium implants (17) .
Supracrestal Connective Tissue
All dental implants will penetrate through the supracrestral region where close contact of the gingival epithelium or alveolar mucosa with the implant is expected. Histologically the mucoperiosteum surrounding the transmucosal region of the abutment show soft tissue cells, collagen and ground substance which appear to create a tight seal towards the oral natural teeth (20, 15, 21) . The oral epithelium is continuous with the sulcular epithelium of the gingival sulcus below the free gingival margin. At the apical part of the sulcus, a few layers of non-keratinized squamous epithelium, the "junctional epithelium" as in natural teeth is observed (Fig 5) . This junctional epithelium is attached to the implant surface (6, 22) by i) basal lamina ii) lamina lucida iii) lamina densa iv) sublamina lucida and v) hemidesmosomes vi) linear body on the implant surface. This is a glycosaminoglycan layer with gluelike properties to provide a resistant attachment. Hence the subepithelial connective tissue fibres network is essential for mediating a tight implant-epithelial junction. This will contribute an optimal structural and functional seal providing a protective mechanism against peri-implant infection. The con<?eptof the role of the gingival epithelium as a biologiCal seal is of considerable importance in Implant Dentistry as initial breakdown occurs here. Hence it is important as a barrier to penetration of bacteria and its tox-IOS.
Response of Perimplant Bone to Loading
The fact that osseointegrated implants can perform successfully for many years in the oral cavity indicate that implants can transfer loads from fixture to bone without progressive failure or loosening (7, 9) . However there is still a great deal of research being done to assess the distribution of these stresses and the response of bone to these stresses in the different designs of implant systems.
The total fixture surface stress distribution depends on: i) configuration and surface characteristics of the implant (23) ii) functional and parafunctionalloads on the implant comparable to the natural dentition. iii) accuracy of fit of the prosthesis. iv) cantilever extension of the bridge (24, 25) .
Impeccable prosthodontics is desired to optimise stress distribution via prosthesis to the supporting bone. With attachment of the prosthetic device, perifixtural bone experiences effects from loading of the implant (26) . There is usually 1 to 1.5 mm of marginal alveolar bone loss during the first year after prosthetic rehabilitation possibly as a response to the surgical trauma (24) and subsequent remodelling loss of 0.05 to 0.1 mm per year (27) .
Load transferred to bone may initiate bone resorption (28) . When threaded implants are used, stress is concentrated around thread tips. Bone in this area undergoes resorption and is replaced with highly cellular fibrous stroma. Ossification then occurs in the fibrocellular tissue within 5 to 6 months. Hence there is remodelling and mature bone forms once again. Within physiological limits, the stress concentration results in increased bone density of perifixtural bone (24, 27) . On radiographs this in demarcated by radiopaque horizontal laminations radiating from the edges of the fixture threads (29) . However repetitive undue forces which will cause circumfixtural osseous remodelling will result in nonmineralised connective tissue. Radiographically there will be increased radiolucency of particularly the marginal and also perifixtural bone. Studies have been consistent in showing locations of stress concentrations. For endosteal implants, the stress concentration is greatest in crestal bone when subjected to lateral or transverse forces and in the apical area under normal or axial loads. If physiological limits are exceeded, vertical bone loss results with deepening of the gingival sulcus. It is well established that bone is ideally suited to withstand compressive loading and ligaments or tendons are suited to transfer tensile loads. In implants, the periodontalligament is absent in this interface.
CONCLUSION
The long term healthy state of the anchoring bone and covering mucosa is preserved 1) by control of the masticatory load distribution by a perfectly fitting prosthetic construction, 2) by maintaining barrier towards oral cavity at the piercing abutment without persisting, deep inflammatory processes (2) . In this respect the maintenance of the implant abutments with its optimal interface by the patient and professional provider team is vital for the longevity of the implant-supported prosthesis and overall success of the dental rehabilitation of the patient. Peri-implant infection should be controlled if it cannot be avoided absolutely during the operative and postoperative phase and subsequently. Failure of implants may also occur as a result of mechanical failure in the components of the implant (15) . Hence reputable, well researched and reliable implant systems should be the option of choice in implant work.
Predictable success of endosseous dental implants is possible with a better understanding of the biology of the tissues surrounding the implant i.e. the 1-T interface. This oral tissue-dental implant interface is a dynamic zone with remodelling activities of the osseous tissue and hence is arguably the ultimate predictor of implant longevity.
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